									May 20,2010
Glued 3 auminum pieces and 3 InP chips using 100% H20F silver epoxy. Post cured 150c.

The aluminum pieces broke off easily pushing on them with tip of screwdriver. This was prior to any cool down. I suspect the aluminum comes off easily because they do not have a flat surface. These are .020” aluminum that have been cut with a shear. They are twisted and not flat.

Did two cool downs to 23k. Inp chips securly attached to base brass block. Also, the prior set that was glued with 100% H20F now has beed cold cycled 3 times; the prior sets glued with various mixes has been cold cycled 5 times. All the InP chips are still securely attached.

									May 11&12,2010
Glued (4)InP chips using 100% H20F and (4) using a mix of 75% H20F and 25% H20E silver  epoxy. Post cured at 150c for one hour. Cold cycled once to 23k.

Examined and InP chips look intact and secured to the base material. Did not do shear test but probed at them-they are secure. Plan on cold cycling more.
These were done on the same base plate as the previous chips/mixes so now they have been cold cycle three times.
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									May4-7,2010
Glued (4)InP chips using 100% H20E and (4) using a mix of 75% H20E and 25% H20F silver epoxy. Post cured at 150c for one hour. Cold cycled to 23k two times.
Examined pieces and did not see any cracks.
Did shear test on one piece of each epoxy mix.
#1 of the 100% H20E	2.17lb.	InP chip delaminated. The base is still attached to the base brass.

#1 of the 75/25 mix.	2.17lb. InP chip held. Edge slightly crumbled.
Chip size ~ .035” x >082” = .003in*2                    2.17lb / .003in*2 = 723psi

Did not shear test remaining pieces.
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									April 29,2010
Did shear test on InP chips.
#1	2.17lb	Hold
	1.32lb	Part of it sheared as applying load.

#2	2.17lb	Hold	Did not load further.

#3	2.17lb	Chip lamination sheared as applying load. The bottom layer of the chip is still intact with the base.

#4	Part of it sheared when I was pushing on it with my finger nail.

Chip size ~ .035” x >082” = .003in*2                    2.17lb / .003in*2 = 723psi
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									April 26,2010
Finished cold cyling the InP chips twice. They are still well attached to the brass. They did not break. Don’t think I can shear test them. They will just crumble.
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									April 22, 2010
Mixed 50/50 H20F & H20E silver epoxy and glued 4 pcs of InP (Indium Phosphide) chips to a pc of 1/8” brass. Post cured at 150c for one hour.
I had a very difficult time handling them. One pc broke while grasping it with twezzers.


Shear test silver epoxy 50/50 mix of H20 f & H20E, after 2 cool downs to 23k
There are 4 chips of aluminum and 4 of copper-~.046” x .150” x .020”thk. This is approx. .0069 in*sq.
All 4 aluminum and 3 copper chips held 6.65lbs. The last copper chip broke after approx. 20 seconds with the 6.65lb load.
These loads = approx. 933psi shear load.


									April 8, 2010
Mixed and batch of H20F and H20E silver epoxy at a 50 to 50 ratio. Glued aluminum and copper chips to a thick (.134”) piece of brass. Post cured at 150c for over an hour.
Measured aluminum and brass thicknesses seperatly. Then measured after glueing. The results show the average glue thickness to be .001”.
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Next: cold cycle and shear test at later date.


									March 18 to 23
Glued up sample with various materials using EpoTec H20E silver epoxy. Post cured at 150c for one hour. One strip was cold cycled twice to 27k. Another strip not cold cycled. The following was test data for the strip that had been cold cycled
Brass on brass			Aluminum on brass			Alumina on brass
#1	2.17				#1	2.17			#1	2.17
	1.32					1.32				1.32
	1.295					1.295				1.295
	.985					.985				.985
	.88					.88				.88
	6.65lb total-holding			6.65 total-holding		6.65lb-holding

#2	Same				#2	break as the last lb	#2	Same
						was being added.

#3	Same				#3	Same as #1		#3	Same

#4	Same				#4	Same			#4	Same

Conclusion: 6.65lbs works out to be approximatley 977psi shear load. All but one piece holds this load. I would say this is a very strong glue that holds up to two cold cycles. 
David Butler


									March 8 to 12
Glued four different materials using EpoTec H20F silver epoxy. Post cured at 150c for 1.5hrs.
The materials were carbon fiber, aluminum, brass and alumina chips. The purpose was to see if the expansion rate difference between the chip and the base brass was causing the glue line failure.
Each piece was lightly tested prior to cold cycle to proof its integrity. Then the strip was cold cycled to 27k three times.
The carbon fiber and the Alumina chips sheared off immediatley-before any appreciable load could be applied. The aluminum and brass chips held up a little better, but still not the full load expected. One piece of brass and one piece of aluminum held 3.46lbs=520psi shear.
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									March 3,4&5
Cold cycled the Feb 25th Alumina chips two times to 27k. Tried to do shear test. The pieces just about fell off before I could put any amount of load on them. Conclusion at this time: This epoxy does not work.
									Feb 25 2010
Mixed .668g part A-.667g part B, H20F silver epoxy. Glued 4 Alumina chips to brass strip. Place 4-40 hex nut on top to add small amount of weight duing cure. Cured at 150c for one hour.

									Feb 24 2010
Did another silver epoxy test using three separate batches of glue. The first two are Epotec H20F. The first was a batch mixed and stored in a freezer for three days prior to using. Second batch was mixed and used the same day. The third batch was EG8050(Purchased from McMaster Carr). All three were done up at the same time, on the same backing brass and post cured at 150c for one hour. On 2/19/10. Did shear test on 2/24/10. Substrate material was copper clad G-10. Also put dab of glue on the brass to test the hardness of it.
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680lb/in^2 expected shear.
H20F mixed 2/16/10, applied 2/19/10
PC# 1	2.17lb				PC#2	2.17lb
	1.1					2.2
	.66					1.1
	.65					1.295
	.65					6.795	Sheared after ~20sec.
	.66					529  psi shear
	.66					
	.66				PC#3	2.17lb
	.44					2.2
	.88					1.1
	.325					1.295
	.33					.66
	9.185lb Part did not shear.		.66
Held load for ~5minutes. 770lb/in^2		.66
						.66	Sheared after ~20sec.
						9.405lb
						687  psi shear force.

H20F mixed 2/19 and applied.
PC#1	2.17lb				Pc#2	2.17lb				PC#3	2.17lb
	3.305					3.305					3.305
	1.295					1.295				Sheared during
	1.32	Sheared during		1.32	sheared during	loading
		Loading				loading
	8.135					8.135
	612 psi shear force			612 psi shear force			~397psi

EG8050 mixed 2/19 and applied
PC#1	2.17lb				Pc#2	2.17lb				Pc#3 No test
	3.305	sheared during		1.32
		Loading			1.32 sheared ~20sec
This epoxy seems to be much weaker than the H20F Shear force roughly 350 psi.

	


										February 19 2010
I called Epotec service and spoke to Robert Lindesy about the inconsistency of the glue shear test results-some batches the glue fails at a very low shear force. The two items which may be affecting the glue is moisture and premixing the individual components. I had been putting the epoxy in the freezer overnight. He said not to do that. The epoxy may be absorbing moisture during warm up. Secondly, the silver in the part A can settle very easily so when you scoop a small amount you may not be getting the proper proportion of silver-epoxy.
 I cut some copper clad G-10 and glued to brass strip using three different batches of epoxy. One batch of H20F mixed a few days ago and stored in freezer; one batch of H20F mixed today; and one batch of EG8050 silver epoxy. Glued the G-10 chips using these three batches and post cured at 150c for one hour. Initial results look good. (Just pushing them with a small screwdriver tip) Will do shear test another day.


										February 2, 2010
										David Butler

				Glue Shear Test
This documents purpose is to record the ongoing testing of the “QUIET” experiments R&D work. In particular, glue properties.

First test:
Four small Alumina chips measuring 1.38mm x 3.2mm were glued onto a piece of brass flat stock using Epotec H20F silver epoxy. The strip was cold cycled down to 27k and warmed up to room temperature. 
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Next an apparatus was made to provide a shearing force to the edge of the Alumina.
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The piece measures 1.38mm x 3.2mm.
Substrate area: 6.84 e-3 in^2
Expected shearing= 680 x (6.84 e-3^2) = 4.65 lbs.

Weights were slowly added until glue line failed.

Piece #1  	 2.17lb
	    	1.295lb		Sheared after approx. 10 seconds of adding this weight
	    	 3.465lbs

Piece #2	2.17lb		Sheared as this weight was being lowered.

Piece #3	2.17lb
		1.295lb
		1.32lb
		.11lb
		.12lb
		.11lb		Sheared after approx. 5 seconds of adding this weight
		5.13lbs	

Piece #4	2.17lb
		1.295lb
		1.32lb		Sheared after approx. 10 seconds of adding this weight.
		4.78lb	

[image: ]  [image: ]	

2/4/10 Cleaned up parts and re-glued. Post cure in oven at 100 deg C for 1 hr per Epotec data sheet. Shut off oven and left the part in until next day.
2/5/10 did another shear test with newly glued sample. They did not do well. It looks as though the epoxy line is failing. Meaning-there is epoxy remaining on both surfaces. Epoxy cured enough?

Piece#1	2.17
		1.295lb	Failed immediately as load was being applied.

Piece#2	2.17lb
		1.295lb	Failed before load was fully applied.

Piece#3	2.17lb
		.645lb		Failed before load was fully applied.

Piece#4	------		Failed before initial load was fully applied.	






                                         


                                                             Silver Epoxy Glue Test        Feb 8th & 9th, 2010
					David Butler & Jeannine Wilson
 
Epoxy Post cured at 150 degrees C for two hours, allowed to cool in the oven, sat at room temperature for approximately 24 hours. (No cool down)

Piece # 1              2.17 lbs.
                              1.295 lbs.
                              1.32 lbs.
                                .985 lbs.
                                .44 lbs.
                                .11 lbs.
                                .11 lbs.
                                .11 lbs.
                                .115 lbs.
                                .11 lbs.
                                .11 lbs.
                                .11 lbs
                                .11 lbs
                                .11 lbs.
                                .11 lbs.
                                .11 lbs.	
                   .11 lbs.
                   .115 lbs.
                   .115 lbs. shirred after approximately 15 seconds

Total weight   7.765 lbs. used

Piece #2               2.17 lbs.
                              1.295 lbs.
                              1.32 lbs.
                                .985 lbs.
                                .44 lbs.
                                .225 lbs.
                                .23 lbs.
                                .225 lbs.
                                .225 lbs.
                                .225 lbs.  Slipped off, re-connected lever and it failed while re-setting

Total weight   7.340 lbs. used

Piece #3  Piece 3 got knocked off when Piece #2 broke.



Piece # 4           2.17 lbs.
                           1.295 lbs.
                           1.32 lbs.
                             .985 lbs.
                             .44 lbs.  Failed

Total weight      6.210 lbs. used
										2/11/10-2/16/10
Mixed and glued another strip with four chips. Post cured at 150c for approx 1.5hrs. Cold cycled twice to 27k. Setup to do another shear test. Immediately failed. Chips essentially fall off. I don’t know what’s wrong with the glue.
I went back and post cured the leftover mixing pads(They were kept in the freezer so they had not been cured). All of them seems to be soft. You can easily pock into them.
Mixed a batch .619g part A, .624g part B. Put in freezer.

										2/18/10
Using the batch that was mixed on 2/16/10 and stored in a freezer, I laid a .002” thk strip of silver epoxy. Cut and imbedded some G10 chips and two of the Alum Nitrate chips. Also, put a dab of epoxy on the end of the base brass part. Post cured at 150c for 1hr.(Put into cols oven, heated to 150c, shut oven off after 1hr and let cool in the oven for about 1hr.
Tested shear force. The g10 chips essentially fell off with very minimum force. The alum/nitr chips were both tested with the initial 2.17 load and held. Continued to test both the pieces until failure.

		Pc#1						Pc#2
		2.17lb						2.17lb
		1.295						1.295
		1.32						1.32
		1.32						1.32	Failed during loading.
		.88	Fail as the .88 load was being applied.
I put in an e-mail tech assistance request to EpoTec.
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